The role of the sympathetic nervous system in promoting liver cirrhosis induced by carbon tetrachloride, using the essential hypertensive animal (SHR).
The effects of the sympathetic nervous system on liver injury induced experimentally by carbon tetrachloride (CCl4) were examined in spontaneously hypertensive rats (SHR) and normotensive Wistar-Kyoto rats (WKY). It was found that the SHR had an elevated catecholamine (CA) content in the adrenal gland without any treatment, and fluorescence histochemistry also revealed dense adrenergic innervations in the liver. Moreover, the SHR showed greater sensitivity to CCl4 stimulation in the sympathetic nervous system than the WKY, resulting in a decreased hepatic blood flow in the acute stage and a depleted CA in the adrenal gland, a lowered blood pressure (BP) and a released non-esterified fatty acid (NEFA) from peripheral adipose tissue in the chronic stage. Upon repetition of the CCl4 treatments twice a week for 4 weeks, the liver injury was more severe in the SHR than in the WKY. Plasma glutamate-pyruvate transaminase (GPT) activity was increased in both strains but more significantly in the SHR than in the WKY. Histological examination of the liver in the SHR showed established cirrhosis, whereas only bridging fibrosis was seen in the WKY. These results suggest that the pathogenesis of the liver damage induced by CCl4 in the SHR, is attributable to the enhanced response of the sympathetic nervous system that releases massive amounts of CA which then lead to vasoconstriction and metabolic changes that promote liver damage.